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Ohdachi, S., Komori, A., Masuzaki, S., Morisaki, 
T. 
The importance of the edge plasma for the 
confinement of plasmas is recognized widely. A 
closed helical divertor system will be used in LHD 
to control the impurity ions and neutral particles. 
However, the closed divertor system in a helical 
system is very difficult to install because of the 
complexity of the three dimensional structure of the 
magnetic field. The local island divertor(LID) sys-
tem will be used instead in the early stage of the 
LHD experiment. The LID is a type of pumping 
limiter. The pumping efficiency is enhanced by an 
rnln=1/1 magnetic island formed around the limter 
head by a series of the external coils. Low recycling 
plasma will be achieved with this strong pump-
ing. Experiments on tokamaks showed that the high 
temperature divertor plasma associated with this 
low recycling was the key to obtain an improved 
confinement e.g. H-mode[1]. 
The functions of the LID system were tested 
on the CHS device this fiscal year. The global ef-
fects of the LID are discussed elsewhere; we will 
report the effect on the edge plasma. Two Lang-
muir probe systems are used to monitor the edge 
plasma. The probes are inserted from the Upper-
Outward port at a horizontally elongated section 
ofCHS. One(LP1) is 90° away toroidally from the 
LID section and the other(LP2) is 180 °. LPl mea-
sures the ion saturation current Jis and LP2 mea-
sures the electron temperature Te mainly using the 
triple probe method. The LID purtabation magnetic 
field B LIn is applied to the NBI heated plasma with 
the magnetic axis Rax=99.5 em. Profiles of Jis( 
ex ne at LP 1) show that the edge density is reduced 
with LID field(Fig.1 ). The phase of the island at 
LP2 is different from that at LP 1; LP 1 is near the x-
point and LP2 is between x-point and o-point. How-
ever, the effect of the LID is similar. Therefore, we 
think that the change of the edge density is a global 
one. At both positions, the electron density reduces 
and the density scale length An slightly increases 
with B LID (An rv 3mm ~ 4mm). 
The gas puffing is ceased at 0.08 s in this 
experiment. The electron density at the edge de-
creases with a time constant r = 10ms. It is faster 
than the decay time constant of the main plasma( r; 
=20 rv 30 ms ). It is supposed that it is achieved 
by the strong pumping capability of the LID sys-
tem. The higher electron temperature is also ob-
served with the lower density(Fig. 2). The function 
of the LID, to produce a low recycling plasma, is 
verified satisfactorily in this experiment. 
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Fig.1: Time evolution of the ion saturation cur-
rent Jis profile around the LCFS without(the upper 
one) and with(lower) the LID. The position rp is 
measured from the LCFS without LID field. (The 
line averaged electron density ne rv 0.8(with LID) 
1.5(without LID) x 1019m-3 in these series of ex-
periments) 
Gas Puffing 
50 
40 
> ~ 30 
Q) 
._ 
20 
10 
-w LID -0.25cm 
- - - w LID -Q.45cm 
- w/o LID -0.25cm 
- - - w/o LID -0.45cm 
0.06 0.07 0.08 0.09 0.1 0.11 0.12 
t (sec) 
Fig.2: Time evolution of the electron temperature 
at LP2. 
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